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RIERV Y areswe Talking About It?

= Common “standard” throughout Aerospace
= Criteria for PDR

@ Critical to communication with:
= Partners
= Suppliers
* Sponsors

Effects Project Risk
Major cause of Project overrun




pace Technology Program
Elements
3 4 75

.

Early-§tage \

Innovation

» System Concepts and Analyses

» Foundational Disciplinary Advances

» Technology Enablers

» Benefits/Feasibility Assessments

Game-Changing‘
Technology
* New Capabilities
(Systems & Subsystems, Not Components)

 Large Scale
 Quantitative Performance
« Hardware Validation

* Risk Results in Moderate Failure Rate

Crosscutting A

Capability Demo.
* Relevant Environment Testing
» 7120 Flight Processes
* Not Mission Specific Technology
» 25% Cost Share Req. for Flight Tests




Breadboard (Brassboard?)
Prototype (Model?)
Environment

Laboratory, Relevant, Operational,
(Actual?) Operational

= High, Low, Medium Fidelity
m Validation vs. Demonstration
“Flight Qualified”




e Easy Ones

Basic principles observed and reported.
Scientific kn
technology co

R =

2: Technology concept &/ or application
ormulated.

RL 3: Analytical & experimental function & /or
characteristic proof of concept.

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7
Basic Concept Proof Breadboard ~ Breadboard Subsystem System Prototype
Principles Formula- of in in Relevant Prototype in Operational

Observed tion Concept Laboratory Environment Elnsg(:;l:m Environment




i R4

onent & /or validation in a
environment.

Low fidelity system/component breadboard is

built & operated to demonstrate basic @eSC’}’iptiO’n
functionality & critical test environments &

associated performance predictions are defined
relative to the final operating environment.
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TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7
Basic Concept Proof Breadboard ~ Breadboard Subsystem System Prototype
Principles Formula- of in in Relevant Prototype in Operational

Observed tion Concept Laboratory Environment gn%frf&?nt Environment




RS

onent & /or validation in a
environment.

ription

A medium fidelity system/component brassboard is built and operated to
demonstrate overall performance in a simulated operational environment with
realistic support elements that demonstrate overall performance in critical areas.
Performance predictions are made for subsequent development phases.

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7
Basic Concept Proof Breadboard ~ Breadboard Subsystem System Prototype
Principles Formula-  of in in Relevant Prototype in Operational

Observed tion Concept  Laboratory Environment gns{crf;ﬁ:nt Environment




R 6 = PDR
& System/subsystem model or
deémonstration in a relevant environment.

Description

A high fidelity system/component prototype that adequately
addresses all scaling issues* is built and operated in a relevant
environment to demonstrate operations under critical environmental
conditions.

TRL 1 TRL 2 TRL 3
Basic Concept Proof

Principles Formula- of
Observed tion Concept




TRL 1
Basic
Principles
Observed

R

prototype demonstration in an
environment.

cription

A high fidelity engineering unit that adequately addresses all
critical scaling issues is built and operated in a relevant
environment to demonstrate performance in an actual operational
environment and platform (ground, airborne, or space).

TRL 2 TRL 3 TRL 4 TRL S TRL 6 TRL 7
Concept Proof Breadboard ~ Breadboard Subsystem System Prototype
Formula-  of in in Relevant Prototype in Operational

tion Concept  Laboratory ~ Cnvironment E‘ﬁif;;‘gm Environment




RS

ystem completed and “
test and demonstration.

ription
The final product in its final configuration is successfully
demonstrated through test and analysis in its intended

operational environment and platform (ground, airborne, or
space).

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7
Basic Concept Proof Breadboard ~ Breadboard Subsystem System Prototype
Principles Formula-  of in in Relevant Prototype in Operational

Observed tion Concept  Laboratory Environment gns{crf;ﬁ:nt Environment




R Y

] system flight proven through successtul
operations.

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7
Basic Concept Proof Breadboard  Breadboard Subsystem System Prototype
Principles Formula-  of in in Relevant Prototype in Operational

Observed tion Concept Laboratory Environment Elns{crloe;;r:nt Environment




N BEAG STABOU T TRLS

RIES' ARE NOT CREATED EQUAL

System/subsystem
System prototype
model or prototype A
S demonstration in
demonstration in a ,
an operational
relevant

environment TRL6 environment TRL7

Is much harder than

System/subsystem

Component and/or

model or prototype
breadboard p. pr
NP demonstration in a
validation in relevant
relevant

environment TRL5 environment TRL6

TRL 1 TRL 2 TRL 4 TRL 5 TRL 6

TRL 3
Basic Concept Proof Breadboard  Breadboard Subsystem System Prototype
Principles Formula-  of in in Relevant Prototype in Operational

Observed tion Concept Laboratory Environment Elns{crl(fr‘lfrir:nt Environment

TRL 7



NEEAG STABOU T TRLS
RIis ARE NOTF CREATED EQUAL

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7
Basic Concept Proof Breadboard  Breadboard Subsystem System Prototype
Principles Formula-  of in in Relevant Prototype in Operational

Observed tion Concept Laboratory Environment gn%frl:r‘;r;t Environment




HU N BEAG STABOU T TRLS

What is the TRL of a Planetary Probe?

(THAT HAS NOT YET FLOWN)




AIN A STABOU T TRLS

» I'RLLs CAN CHANGE




HU N BEAG STABOU T TRLS

There is no “standard” within the United States or
internationally for TRLs.

The International Standards Organization (ISO) is
attempting to coordinate space agencies and
other stakeholders to develop and international

TRL Standard.




WHYADOEesTThe SO Effort Matter?

International partnerships

Integration across agencies & industry
Communication with contractors & suppliers
Uncertainty in TRL means increased risk

To Cost
To Schedule
To Mission







